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DESCRIPTION 

MEDICAL IMAGE DIAGNOSIS APPARATUS 

Technical Field 

5 The present invention relates to a medical image diagnosis apparatus and, more 

particularly, to a medical image diagnosis apparatus capable of setting imaging 
conditions such as an imaging position and range, a certain number of instances of image 
reconstruction, image reconstruction positions and a scanner angle when tomographic 
images are formed by using an image of the whole of a subject and a scanogram image of 
10 the subject in a case where medical images are formed by using a medical image 
diagnosis apparatus such as an X-ray CT apparatus or an MRI apparatus. 

Background Art 

In a conventional technique, when an image of a desired portion of a subject is 
obtained by using a medical image diagnosis apparatus such as an X-ray CT apparatus or 

15 a magnetic resonance apparatus, an image of the whole of a subject or a fluoroscopic 

image (scanogram) of the subject is first formed along the body axis of the subject and a 
scanogram image 20 is displayed on a monitor, as shown in Figure 5. 

In ordinary cases, an imaging condition setting frame for designating an imaging 
protocol and imaging conditions is separately provided in a window provided on a screen 

20 on which the scanogram image 20 is displayed or on a touch panel provided separately 
from the screen. Conditions for imaging are set in this frame. Ordinarily, depending 
on the position to be imaged, a list of frequently-used protocols registered in advance is 
shown, for example, from Protocol Name 100 shown in Figure 6, and a required protocol 
in the list is selected. For example, when Protocol Name 100 in Figure 6 is selected, a 

25 pull-down menu 101 shown in Figure 7 appears. If a mark 102 corresponding to "(Y 
number of) cervical vertebrae" in the pull-down menu 101 is pointed, the corresponding 
protocol is selected and indicated in Protocol Name 100 in Figure 6. 

Protocols are displayed as shown in Figure 7 to enable selection therefrom. 
After a protocol has been selected in this way, details of scan conditions may be changed. 

30 In such a case, a change is made by designating a selection button shown in Figure 6. 
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For example, the slice thickness can be changed to 5 mm by selecting "5 mm slice 
thickness". After imaging conditions have been determined as described above, an 
imaging preparation button 103 is pressed and a gantry thereby starts rotating. When 
steady rotation is attained, preparations for imaging are completed. If a start button is 
5 pressed after the completion of preparations for imaging, imaging is started by radiating 
X-rays according to the above-described imaging conditions. 

When the above-described imaging conditions are input, a frame 21 A indicating 
a scan area and a plurality of lines 21 B indicating slice intervals are displayed according 
to the selected conditions, as shown in Figure 5. Such imaging condition designation 
10 methods are disclosed in Japanese Patent Application Laid-Open Nos. 9-313476 and 
8-103440. 

In such a conventional medical image diagnosis apparatus, imaging conditions 
such as an imaging position and area, a certain number of instances of image 
reconstruction and image reconstruction positions can be changed by using the frame 

15 21 A and lines 2 IB. In a case where a certain number of instances of imaging and image 
reconstruction (scan area) is set such that the whole of an internal organ is covered, an 
external operating device such as a mouse is used for setting. More specifically, a 
pointer is set to the frame 21 A and dragged to increase or reduce the size of the frame 
21 A, thereby changing the number of instances of imaging and image reconstruction. 

20 After imaging conditions have been set in the above-described manner, imaging of 
tomographic images is performed according to the set imaging conditions. 

However, the frame and lines displayed on the scanogram image to indicate 
imaging conditions correspond to the actual scan area, imaging and image reconstruction 
positions and angle, and so on, and there is a problem described below. In a case where 

25 a plurality of imaging conditions (e.g., the condition for imaging of (Y number of) 

cervical vertebrae in the figure) is designated according to a protocol selection such as 
shown in Figure 7 or in a case where imaging of one portion is performed a certain 
number of times (for example, in a case where imaging is performed before and after 
injection of a contrast medium), the frames and lines corresponding to imaging 

30 performed the certain number of times are displayed in a superposed state. When one 
of the frames, lines and so on corresponding to one of the imaging conditions which the 
operator wishes to change is directly operated with the mouse to change the imaging 
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condition, there is a possibility of some of the other imaging lines, frames and so on 
existing at a nearby position being inadvertently operated. 

There is another problem that a substantially long time is therefore required for 
setting of imaging conditions and the operation efficiency is reduced. 
5 The present invention is provided in consideration of these circumstances and an 

object of the present invention is to provide a medical image diagnosis apparatus capable 
of speedily and correctly operating a frame, line or the like representing a desired 
imaging condition. 

Disclosure of the Invention 

10 To achieve the above-described object, the present invention provides a medical 

image diagnosis apparatus which forms an image of the whole of a subject portion and 
forms a plurality of tomographic images under imaging conditions set with respect to the 
whole image, the medical image diagnosis apparatus comprising first display device of 
displaying the whole image, second display device of displaying an imaging condition 

15 setting frame for setting imaging conditions for imaging of a plurality of tomographic 
images with respect to each of a first imaging sequence, a second imaging sequence, ... , 
imaging sequence designation device of designating a desired order of imaging for which 
the imaging conditions are set, operating device of setting imaging conditions at the time 
of imaging in the order designated by the sequence designation device on the imaging 

20 condition setting frame, and display control device of displaying information indicating 
the positions of imaging of the plurality of tomographic images on the whole image 
displayed on the first display device on the basis of the display conditions set by the 
operating device. 

That is, in the case of an X-ray CT apparatus for example, the imaging condition 
25 setting frame for setting imaging conditions is displayed in a separate window on the 
display device on which a scanogram image is displayed or on another display device 
such as a touch panel. The imaging condition is, for example, a certain number of 
instances of imaging and image reconstruction, positions of imaging and image 
reconstruction. In this independent imaging condition setting frame, a desired one of 
30 instances of imaging can be designated by an operation through an external operating 
device, and imaging conditions for the designated imaging can be individually set by 
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operations through the external operating device. For example, in a case where a 
plurality of imaging sequences are performed, when a change is made in the imaging 
conditions for the first imaging sequence, the first imaging sequence is designated and 
the imaging conditions related to the first imaging sequence are set. The imaging 
5 condition setting in this case does not influence the imaging conditions for the imaging 
sequences other than the first imaging sequence. A plurality of imaging sequences can 
be simultaneously set. In this case, the same imaging conditions are set with respect to 
the plurality of imaging sequences designated. 

The imaging conditions set in this way are reflected in display of the frame, 

10 lines and the like which indicate the imaging conditions, being displayed on the 
scanogram. Thus, not direct operations on the frame and lines displayed on the 
scanogram image with a mouse or the like but designation of the desired imaging on the 
imaging condition setting frame independent of the scanogram image is performed. 
Therefore, it is possible to avoid occurrence of an erroneous operation on some of frames, 

15 lines or the like existing at the same position but not to be operated. Moreover, it is 
possible to set desired imaging conditions speedily and correctly with respect to the 
designated imaging. 

Brief Description of the Drawings 

Figure 1 is a hardware configuration diagram showing an embodiment of a 
20 medical image diagnosis apparatus in accordance with the present invention; 

Figure 2 is a flowchart used for explanation of an imaging condition setting 
procedure in accordance with the present invention; 

Figure 3 is a diagram used for explanation of the present invention, showing an 
example of a screenful of image on a monitor in which an obtained scanogram image, 
25 etc., are displayed; 

Figure 4 is an enlarged diagram corresponding to the imaging condition setting 
frame shown in Figure 3; 

Figure 5 is a diagram used for explanation of a conventional method of setting 
imaging conditions by using a scanogram image; 
30 Figure 6 is a diagram showing a conventional imaging condition setting frame; 

and 
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Figure 7 is a diagram showing a pull-down menu which appears when a 
selection is made from protocols in the conventional imaging condition setting frame. 

Best Mode for Carrying Out the Invention 

A preferred embodiment of a medical image diagnosis apparatus in accordance 
5 with the present invention will be described in detail with reference to the accompanying 
drawings. 

Figure 1 is a hardware configuration diagram showing an embodiment of a 
medical image diagnosis apparatus in accordance with the present invention. 

The medical image diagnosis apparatus shown in Figure 1 is, for example, an 
10 X-ray CT apparatus constituted by a scanner 10 which forms a scanogram image or a 
tomographic image of a subject, an image processor 1 1 having a central processing unit 
which performs overall control of the apparatus, an image reconstruction processing 
circuit which executes image reconstruction calculation, and a magnetic disk or the like 
on which a program for realizing imaging condition setting in accordance with the 
15 present invention, tomographic images, etc., are stored, a keyboard 12 provided as an 
external operating device, a pointing device 13 (which will be described as a mouse by 
way of example, but which may be any other pointing device such as a trackball, a 
trackpad, a keyboard or a touch panel) and a monitor 14. 

In a gantry of the scanner 10, an X-ray tube and an X-ray detector are placed in 
20 such a positional relationship as to face each other. X-rays generated from the X-ray 
tube pass through a subject lying on a bed to be detected by the X-ray detector. The 
X-rays are converted into an electrical signal by the X-ray detector and the signal is sent 
to the image processor 1 1 . 

The image processor 1 1 reconstructs a tomographic image by a well-known 
25 method from data input by measurement with the scanner. The reconstructed 

tomographic image is displayed on the monitor 14 and is stored on the magnetic disk for 
redisplay for example. 

An imaging condition setting procedure (software for realizing imaging 
condition setting) in the present invention will now be described with reference to Figure 
30 2. 
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Before imaging for the above-mentioned tomographic image, a scanogram 
image is formed for the purpose of setting imaging conditions including the number of 
instances of subject imaging and image reconstruction and positions of imaging and 
image reconstruction, and the scanogram image is displayed on the monitor 14 (step 
5 S40). 

The scanogram image is an X-ray image first formed for correct imaging of an 
area covering a target organ by irradiating the subject with X-rays while moving only the 
bed on which the subject is laid, or only the gantry having the X-ray tube and the X-ray 
detector, without rotating the X-ray tube and the X-ray detector. 

10 Figure 3 shows an example of a screenful of image on the monitor, in which the 

obtained scanogram image, etc., are displayed. 

As shown in Figure 3, a frame 32A indicating a scan area and lines 32B 
indicating imaging and image reconstruction positions of tomographic images are 
displayed on the monitor 14 together with the scanogram image 31. An imaging 

15 condition setting frame 33, which is an operating image frame for setting imaging 
conditions, is also displayed in a window on the monitor 14 separately from the 
scanogram image or on a display device separately provided, as described above with 
respect to the conventional art. 

The operator of the X-ray CT apparatus designates desired imaging with 

20 imaging condition settings on the imaging condition setting frame 33 (step S41). 

Imaging may be performed a certain number of times. For example, imaging may be 
performed before and after injection of a contrast medium or different organs may be 
imaged separately from each other. The desired imaging in such a case (first imaging, 
second imaging, and so on) is designated in a box 40. 

25 Subsequently, imaging conditions such as an imaging position, an imaging area, 

a certain number of instances of image reconstruction and image reconstruction positions 
are set on the imaging condition setting frame 33 by using the external operating device, 
e.g., the mouse 13 or the keyboard 12 (step S42). If certain imaging condition has been 
set by selection of a protocol as described above with respect to the conventional art, and 

30 if this imaging condition is changed, a suitable operation is performed in step S42. This 
operation will be described below in detail. 
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Imaging conditions set on the imaging condition setting frame 33 are reflected 
via the CPU in the frame 32A, lines 32B and so on displayed on the scanogram image 31 
(step S43). In a case where imaging conditions are displayed in separate display device, 
they are reflected by communication between CPUs respectively provided for the display 
5 device. 

Processing from step S41 to step S43 is repeated until the imaging conditions for 
instances of imaging are determined by the operator of the X-ray CT apparatus (step 
S44). When imaging conditions for instances of imaging are determined, the image 
processor 1 1 performs imaging and image reconstruction of tomographic images (step 
10 S45). 

Thus, imaging conditions set by using the independent imaging condition setting 
frame 33 are immediately reflected in the rectangular frame 32A displayed on the 
scanogram image 31, the lines 32B dividing the frame and so on. Therefore, desired 
imaging conditions can be easily set while checking the frame 32A, the lines 32B and so 
15 on. 

The arrangement may be such that the above-described imaging conditions can 
be set by directly pointing the rectangular frame 32A and the lines 32B on the scanogram 
image 3 1 . 

Concrete examples of setting of the above-described imaging conditions will be 
20 described with reference to Figure 4. Figure 4 is an enlarged diagram corresponding to 
the imaging condition setting frame 33 shown in Figure 3. 

<Example 1 of setting: an example of designation of a desired imaging sequence for 

which imaging conditions are set> 

A desired imaging sequence for which imaging conditions should be set is 
25 designated by using the external operating device, e.g., the mouse or the keyboard. 

For example, in a case where the numeric value input body 40 is provided in the 

imaging condition setting frame 33 to enable designation of a desired imaging sequence, 

a numeric value corresponding to the ordinal number for a desired imaging sequence is 

input to the numeric value input box 40 to designate the desired imaging sequence. In 
30 the example shown in Figure 4, numeric values "1" and "3" are input to the numeric 

value input box 40 to designate the first imaging sequence and the third imaging 

sequence. 
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<Example 2 of setting: an example of changing image reconstruction positions and the 
number of instances of image reconstruction> 

Image reconstruction conditions are changed by using the external operating 
device, e.g., the mouse or the keyboard. 
5 For example, in a case where the number of instances of image reconstruction is 

changed by using the mouse or image reconstruction cross-sections are changed by using 
the mouse, the pointer (not shown) is set to the upper side or the lower side of a 
rectangular imaging condition setting frame 41 shown in the imaging condition setting 
frame 33, and the selected side is moved upward or downward by being dragged. By 

10 this operation, the vertical size of the rectangular frame 32 A on the scanogram image 31 
indicating imaging conditions set with respect to the imaging designated in Example 1 of 
setting is changed. According to the size changed by the operation, the number of lines 
32B parallel to one pair of sides of the rectangular frame 32A and dividing the 
rectangular frame 32A is changed. Thus, the number of instances of imaging and image 

15 reconstruction are set. The rectangular frame 32A and the lines 32B parallel to one pair 
of sides of the rectangular frame 32 A and dividing the rectangular frame 32A can be 
separately enlarged, reduced, added, deleted or moved. In Example 1 of setting, the 
number instances of imaging and image reconstruction in the first imaging sequence and 
the third imaging sequence are simultaneously set since the first imaging sequence and 

20 the third imaging sequence are set. 

<Example 3 of setting: an example of changing the imaging area and the effective field 
of view (F.O.V.) for image reconstruction> 

The imaging area and the effective field of view (F.O.V.) for image 
reconstruction are changed by using the external operating device, e.g., the mouse or the 

25 keyboard. 

For example, in a case where the effective field of view (F.O.V.) is changed by 
using the mouse, the pointer is set to the right side or the left side of the rectangular 
imaging condition setting frame 41 displayed in the imaging condition setting frame 33, 
and the selected side is moved to the left or right by being dragged. By this operation, 
30 the horizontal size of the rectangular frame 32A on the scanogram image 3 1 indicating 
imaging conditions set with respect to the imaging designated in Example 1 of setting is 
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changed to increase or reduce the effective field of view (F.O.V.), thus setting the 
effective field of view (F.O.V.). 

<Exaraple 4 of setting: an example of changing the imaging position and the image 
reconstruction positions> 
5 The imaging position and the image reconstruction positions are changed by 

using the external operating device, e.g., the mouse or the keyboard. 

For example, in a case where the imaging position and the image reconstruction 
positions are changed by using the mouse, the pointer is set to a mark 42 displayed in the 
imaging condition setting frame 33, and the mark 42 is moved upward or downward or to 

10 the left or right by being dragged. By this operation, the positions of the rectangular 
frame 32 A and the division lines 32B on the scanogram image 31 indicating imaging 
conditions set with respect to the imaging designated in Example 1 of setting are changed 
as a whole. Thus, the imaging position and the image reconstruction positions are set. 
<Example 5 of setting: an example of changing the imaging angle and the image 

15 reconstruction angle> 

The imaging angle and the image reconstruction angle are changed by using the 
external operating device, e.g., the mouse or the keyboard. 

For example, in a case where the imaging angle and the image reconstruction 
angle are changed by using the mouse, the pointer is set to one end of a dotted line 43 

20 displayed in the imaging condition setting frame 33 and the end of the dotted line 43 is 
dragged upward or downward to tilt the dotted light 43 rightward or leftward about the 
mark 42. By this operation, the angle of the rectangular frame 32A and the division 
lines 32B on the scanogram image 31 indicating imaging conditions set with respect to 
the imaging designated in Example 1 of setting is changed as a whole. Thus, the 

25 imaging angle and the image reconstruction angle are set. In this way, the scanner 

angle (tilt angle) of the scanner 10 can be set. At this time, the external configuration of 
the rectangular frame becomes a parallelepiped. 

Needless to say, imaging designation described with respect to Example 1 of 
setting is performed before settings corresponding to Examples 2 to 5 of setting. The 

30 imaging condition setting frame 41 displayed in the imaging condition setting frame 33 
shown in Figure 4 is not limited to that similar to the rectangular frame 32A and the 
division lines 32B on the scanogram image 31 indicating imaging conditions. A move 
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or a copy from the scanogram image 31 to the imaging condition setting frame 33, in the 
reverse direction or in mutual action may be made. The configuration relationship in 
such a case may be identity, similarly or analogy. That is, enabling a desired imaging 
condition to be set by observing the frame 32A and the lines 32B on the scanogram 
5 image 3 1 indicating imaging conditions and by using the other image frame (imaging 
condition setting frame 33) may suffice. 

The imaging condition setting frame 33 is not limited to the case of being 
displayed in a picture-in-picture manner on the monitor 14 on which the scanogram 
image 31 is displayed. The imaging condition setting frame 33 may be displayed on 
10 another monitor. Further, while the present embodiment has been described as an X-ray 
CT apparatus by way of example, the present invention can be applied to setting of 
imaging conditions in other medical image diagnosis apparatus, e.g., an MRI apparatus. 

Industrial Applicability 

15 According to the present invention, as described above, an imaging condition 

setting frame for setting imaging conditions such as an imaging position and area, a 
certain number of instances of image reconstruction, image reconstruction positions and 
a scan angle is provided separately from a display unit for displaying the entire image; a 
desired one of imaging sequences can be designated by using the imaging condition 

20 setting frame; imaging conditions relating to the designated imaging sequence can be 
individually set; and details of the setting are reflected in a rectangular frame and lines 
displayed on the scanogram image and indicating imaging conditions. Therefore, 
occurrence of an erroneous operation on some of frames, lines or the like existing at the 
same position but not to be operated can be avoided and desired imaging conditions can 

25 be set speedily and correctly with respect to the designated imaging. 
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